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(54) MANUFACTURE OF NONAQUEOUS SOLVENT SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
solvent secondary battery that is improved in a 
discharge voltage, is excellent in a large-current charge- 
discharge characteristic and is improved in safety in an 
abnormal time. 

SOLUTION: This nonaqueous solvent secondary battery 
is characterized by comprising a negative electrode 
capable of storing and releasing lithium ions, and a 
positive electrode containing, as a positive electrode 
active material, a lithium-nickel-based composite oxide 
satisfying the following inequalities (1) and (2). (1): 0J5< 
FWHM(003)/FWHM(104)<0.9; (2): 0.25<I(104)/I(003)<0.9. 
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i/\ 4. 2 vtciijiitfcm, :^:®iET^mst>^n o^<7) 1 

J^TJ-?i6STtTP. lmA/cm2(7)^m«?t-C 

^;^ir;U;i^ibiEffi^^i9 tut. C u K aii^4'ffi^/^/ct^* 
X^lHH?T^SIiSL/ct ^5. t°~^?ilSJ:bI (10 4) 



(7) #fl^ 2 0 0 0 - 1 9 5 5 1 4 

12 

/I (003) {^0. 25 — 0. 4(D^mX-h^ . t^o 
¥fMM]:fcFWHM (0 0 3) /FWHM (1 0 4) 
0. 7 5 — 0. ^(D^mX^-Dfz. 
[0 0 6 9] 

mm^\ 1 ] i^mit:^ y 3 m o l / L co^gl^ 

{l:y ^"^i^TK^t^ft^L i : N i {7)^/l/Jt,;6^^ 1 . 0 2:1 

o\zmM%m.^'*X\^-fi1)^h. 7 0 0°c<7:)?gSTM 8B# 

ait;6^9 5%J^±<^/^5J: i)t;iUTf^t^L/c(7)t. IM 
P a s S -rJlJP/S b?tt;65 ^8 0 0 5 ^fl^JPSft^^^ff 

[0 0 7 0] #bn/c*^tl^^-oV^T. CuKa,1i^ffl 

v^/^l15»3fexffi!H]^^?4r*teb/c^ ffl/^ic;:)^^!. i n i o 

2 T^^tt, t"-:^?^Si:bI (10 4) / I (0 0 
3) . FWHM (0 0 3) , FWHM (10 4) &I>'^ 
20 «Mi:bFWHM (0 0 3) /FWHM (10 4) Ti^Ttfi 

[0 0 7 1] ^v^•r^ mjlBL i n i 02 t»*^9 oa* 

\^fz^. ^^Vyyit t'^^ y ■rV;6^^ 5 aS% ^ ^ J: 

MS^ 2 0 yoJ^Tt^ft-^^Ci^^ h^M:^yV -^mM U 
fd. r o^^j^y y-^T/i/^:n.>i.jst-^^i5. 

n -yu-r u L TIES ^ f^K U /Co 

io [0 0 7 2] Sfc. ?^'yy::^-x^t'y^^.mmmm^r 
jUzj^-^'j^^mUTXS 0 0 ot^tcirmMtL. 

2 4 0 0T:(?5ig^:if;^#ia^TTa^SLTM«&fc^^ 

»^^^^t/co l^v^r. HutsmMb^mfe'* 9 4 fiS 
%. :^"y 7:y^kt^-y xVefiSro^N-T^^^i^t^D y 
K^-tc^g^f^-^. ^m^y^J-^mmLtz, ^<o^My> 

SSL/Cp 

[0 0 7 3] tufdiES. Jj^^y T^D t^l/^'M^a^iLy^/l- 
40 ni/T^-cfSlUTc^. mJtsft*i^5fti^^i7i-5J:5i;;^ft# 
^^(^t«(B]m<^i¥^{^MLfCo 

[00 7 4] ^e^ivl, ^^L/>';t/-/1f;t.- h<Jr^5^/uy 
f•/^:;^7-7K-^^-hco^(l:g'^g#. (?g^tff«lt^l : 2) [c 
LiPFe ^1. o-=e7i-/L^ji?i-^:c^(cj:*?^7kl; 

[0 0 7 5] Hi}fBmSI¥*:.^J:U^^fIfB#7Kaftl^S^;^7^>' 

J: ^9 gtja^ Lfc0 1 tc,T^-ftSit*^H1ti®#7K^i^-«^ 
?lli^M^iz:TfCo 
5(? [0 0 7 6] [^teM2] Nio.83Coo,i7 (OH) 2 
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yho^Mkihv^^yj-^TKmt^Li (Ni+co)(D 

■=e;i-tb;^^' 1 . 0 2 : i t^J:^X^\^mTL. H-:5i'(;:y^^ 

i^nLtz(Dh. IMP a s^x^mfEL^ti^^bs 0 Qx:x- 
[0 0 7 7] n.hh.tz^f&m\^-o\^'x. c\xK a'^^m 

0 83C 00 )7 02 Xm^^. f—^^^J^ltl (10 4) 

/I (0 0 3) . FWHM (0 0 3) . FWHM (10 
4) R-fJ^m^nitFWHU (0 0 3) /FWHM (lO 

HijffiL i N io. 83C oo 17 02 _1ffi^<DDS 0 &T>*JtSE 

[0 0 7 8] nhtltzL 1 N io. 83 C 0 0.17 02 

lEmm^wtLxm^fzu^. mmmi tmmxmri^L 

fzm 1 \z^^'tF]mm4^7iimm~7xmm.^m^^ixfz.. 

[0 0 7 9] [^Mi0iJ3] N io.83Coo 17 (OH) 2 
-e^ ^ 5 ^ ^</i- h ^tt 7kmit=- y ^M^^ ^ 3 m o 1 
/LOB^i^Tyi-^ ^«>ix7k^§ffi^c:A 1 : (Ni+Co) 

t:i3mo I /L(DAmiti- h ^ j^7i<,mm^mTi.xi^ 
g4 o~6 ox:}t^^nLxmnLtj:^^bmm^'o{c^it^^ 

7Ri§ri5^Li : (Ni+Co+Al) (0'^;Ul:tf)^^i . 0 

et ^6^^ 9 5 %u± ttii^x'^^c vx^n \^fz(Dh. 

IMP a ^%XmK\.f^t^^S 0 O°C-C5 0#rBl;OPiJl^S 

[0 0 8 0] ^tibtlfc^;5fe^^(CoV^T. CuKa;1t^ffl 

0. 81 C oo. 17 A 1 0. 02O2 T'S^ix. ^^^i*j:fc I 
(104) /I (0 0 3) , FWHM (0 0 3) , FW 

HM (10 4) Rl5^tf*IitFWHM (0 0 3) /FW 
HM (10 4) f}^T%^^l\Z^^-'rmXh^:Ltt^t^t-^ 
fzo iti. mt^L iNio.atCoo.17Alo.02O2 

[0 0 8 1] ^htifzL i N i 0. 81 C 00. 17 A 1 0. 02O 

2 n^^mmm^mt Lxm^'^tziy.^. mmm i tmm 

Xfz. 

[0 0 8 2] [*ife^j4] N i 0.83 Coo. 17 (OH) 2 



(8) 2000-1. 9 5514 

(::A 1 : (N i + C o) (O^^l^lt:^^ 0 . 0 0 3 : 1 ^ 

V ^M.7mm^mTLxum4 o~6 ov\c^nLxm 

-^Tt^SLy^Co 3mo 1 /L (73 7k® ft: 

y jU7K?S?i^^L i : (Ni+Co+Al) O^/Utb 

10 ''c<ou^x4smm^WLfzo nhtitz±m^^^mmn. 

L/ctD^. IMP a s^Xmj£Lti:^^ib8 0 0'X:X5m 

mim^Mm^^n-^fz. 

[0 0 8 3] #feix/c^^4^i.;^Ol^X, CuKa^^fl^ 

0.8 2 7 Coo 17A 1 0.003 O2 X^^^. ^^^igtt 

1 (104) / I (003) . FWHM (0 0 3) , F 
WHM (10 4) &O^M^ffi[|igtbFWHM (0 0 3) /F 
WHM (10 4) 7l)^Tm0il\C^'ti&Xh^:^tt^t>t^ 

20 oto ^fc, HutSL i N i 0 8 2 7 Coo.i7Alo.oo3 O 

2 ^^^^(^D5 0S:t/J:l::^ffifI^Tfe^2i:i.T^i-. 
[0 0 8 4] ^#^ix;^cL i N 1 0.8 2 7 Coo.nAl 

. 0.003 02 if^i^^iEmmmmtLxm\^^fzu^. mmm 
1 1 mmxmj^\^fzm i (-^■tRi^M^^*^iK:i»:fl;ft 

[0 0 8 5] [^iS^J5] Nio.83Coo.i7 (OH) 2 

/U-^ - r^i,^ ^ Imo 1 /LC7:)5i^g^r7V^^'>i^7k?t^S 

t::A 1 : (N i + C o) (7D^7i-J:b;6^ 0 . 0 0 3 : I t^J: 

y •>A7KM^^MTL-C?^*4 0^-6 0°CW^j^LT« 

^Xi&mLfZo nhHtz±m^iCSmo \/L(Dy\^mit 
^J'f-^M.ABM^L i : (Ni+Co+Al) (D^/i^lt 
/ii^l. 02:1 tti:^Xo\cmTL. -^-^j^l^m.^ L^tz 

pteii:^^?Tofco nhKtz%mm^mmm.m^9 
''C(D'uAx4 8 0#rpitei$L/c„ \%hMz^mQ^mM% 

SS^»A b®*«ad-* 9 5 %J^± ^ ?i ^ J: 9 
^0 LfciD^, IMP a s ^-C^JPjELJ^cC^i^P^ 8 0 0t:T*5^ 

[0 0 8 6] ^#^)^lfc^£^t^^^OI/^-C, CuKaiS^ffl 

0 8 27 C oo. 17 A 1 0. 003 02 X^^K, t"— i^^gfi^Jt. 

I (1 0 4) / I (0 0 3), FWHM (0 0 3) . F 
WHM (10 4) >&i;^»iitFWHM (0 0 3) /F 
WHM (10 4) t^y^^\\^7r<f\t.X-hh:itt^\:>1)^ 
^fz^ ^tz, mJffiL iNio.827 COO.17A10.003 O 
2 *^'*(7DD 5 0^t/lt^D^?f ^TE«2(-^i-, 
50 [0 0.8 7] ^f^i^/cL i N 1 0.8 2 7 C00.17AI 
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0,003 02 mi^^iEm^^wtLxm^^f:ii:x^. mmm 

[0 0 8 81 [^HfS^ije] N i 0.83 Coo. 17 (OH) 2 
tCA 1 : (N i H-C o) (D^/l^it7!}^^0 . 0 0 3 : 1 i ^i: 

V^^^Ti^f^m^L i : (Ni+Co+Al) (0^/\^\t 

^m-ALmmmmfi^ 9 5%vM.tti^^o\^\^x\m\. 

fz(Dhs IMP a s ^-e>!]Dj±L?:£/65p5 6 0 O^CtrSBSfB^ 

lO 0 8 9] ^#btl/t^J*4^^^o^/^T. CuKctm^ffl 

l/^/c1%^^X,^|H]tff^^iSL/c<J:: m)S:7!>^L i N i 

0.8 2 7 C oo. 17 A 1 0. 003 Oz T^^ix. ^°—^^^Mht 

1 (104) / I (003) . FWHM (0 0 3) , F 
WHM (10 4) ^t/^{iit'Sl:bFWHM (0 0 3) /F 
WHM (10 4) ;6^^Tfa^i(::^'fiii:'efe^«r 

•o/co SuffiL i N i 0. 8 27 C o 0, 1 7 A 1 0, 003 O 

2 |»*COD 5 0 ^t;?l:k«S?I^Tf5$ 2 t-^1-o . 
[0 0 9 0] #?:.HfcL i N io 8 2 7 C00.17AI 

0 003 02 mi^^^mmmwtl.xm^^fz.\^^9v. mmm 

[0 0 9 1 ] [^fi^J 7 ] /Kg^^fc::! 0/ ^/l-m^^ 3 m o 

1 : 4 J: 9t::^^t^^-li:fc:„ ^.t^tc 3 m o 1 /L 

TK&^^b-^ h V ^M.7kmm^mTLxu^4 o-e ori:: 

Lxmni^^j:t)-hmim^:ii^rG ^-^tz. rnhMc^ 

(N i +Mn) (7)^/lxl;h^^ 1 . 0 2 \- \ tfl^ ^ 0 \CM 

±tt^^^0\-^'LX^nV.ti(O'h. IMP a s ^T^JtlPJE 

[ 0 0 9 2] #b^/c±j*^:^{^OV^•r. CuKa^^ffl 

o.fi Mno.2 O2 Xm^tl.t'-^^^&ltl (10 4) 
XI (0 0 3) , FWHM (0 0 3) . FWHM.(10. 
4) &l>*^«Sl:l:FWHM (0 0 3) /FWHM (1 0 
4) i)^^^tt^l\Z.^^-r\^Xh^^t±^1pt^-:>f:L, 



(9) 2 0 0 0 - 1 9 5 5 1 4 
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fitSL i N i 0 8 Mno. 2 O2 *&*<OD 5 OiS^Wt^B 
[0 0 9 3] ^t^tbfcL i N i 0. 8 Mno. 2 O2 

[0 0 9 4] [^tel^ij 8 ] mt\t=- y ^)\^'^%'BLny y 
i : N i : F £D^;UJt;6^ 1. 05:0.95:0. 05 

9m*M«^*AU?i;6^b. 7 0 0°C</)?i.*TM 8Bf 

5%u.iihft7D^o\^\^x\^^n\^fz(oh. im 

P a s ~^XMB^l.tjiii^h^ 0 O t-CSBtrH^Sn^^S^tT 

[0 0 9 5] ^^ibi^fc4^i^t^oV^T. CuKa»^ffl 

(/^fc»5feXiS[i]tff^*MLL7'c<^ m;5)o;6^^L ii.osN 
i 0. 95O1 95Fo. o5-i?S^tb. e-^3^iStbl (10 
4) /I (0 0 3) , FWHM (0 0 3) . FWHM 
20 (1 0 4) ^t/^ffiilgJtFWHM (0 0 3) /FWHM 

(10 4) t'^Tt^U\\^^-t\^Xh^^tt^t>i)-^f:L, 
- ^tz, miffiL i t. 05N i 0. 95 Ot. 95 Fo. 05j&^<7:)D 5 0 

[0 0 9 6] ^t^tbfcL i 1. 05N io. 95O1. 95 Fo. 05^& 

^^}E^m^mt\^xm^'±iy.^. mmmi tmmxm 
^iLfzm 1 \^^^irp]nm$^A^m-d:mm^&^tLX 

[0 0 9 7] [SliS0ij9] Nio.83Coo.i7 (OH) 2 

30 Vf-^M^ (Li2 B4 O7 ) ^B: (Ni+Co) (D^ 
/i-hbd^O. 0 2 : l{:L^j:^^^^\zi[g^Lrzm. Li : 
(N i + C0 + B) (?:)^/i-tb:^U . 0 2 : 1 ^?:^5J:9 

^>t::r^^U/c^. p*SI^^^^to/Co #^ti/c:K^i|^^ 
X,o\C\^X^J^l.fz(Oh. IMP a ^-^XU&X^f^t^h 

8 0 ox:xbmmi}m^n^'ij^fz. 

40 [0 0 9 8] Whrifz^mb\^0\^^X . C u K aiS^^ 

0.81C00. 17B0.OZO2 X^^tl^ (1 
0 4) XI (0.0 3) , FWHM (0 0 3) , FWHM 
(1 0 4) ^^U^^WSttFWHM (0 0 3) /FWHM 

(10 4) t^^T%^^\\^9r^'t\UXh^^ti)-t>t--^f:i, 
^/c, mjfSL iNio.8iCoo.17Bo.02O2 ^%(Oi:> 5 

[0 0 9 9] #^tt/cL i N io.8iCoo.17Bo.02O2 

n%^'^£.m^m%t\.xm^^t:,\^^^. mmntwimx 
50 m'^v.fzmi\^fr^^v]mmi^ii^mM:~ikmm.im^u^^^ 
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[OlOOl [Hft^JlO] N io.BzCoo.M (OH) 

V ^^y^t^L i :Ni :Co : FtD^;l^J:b^^ 1 . 0 
5:0. 81:0. 17:0. OSt/^'Siz^t-Smo 

fern. *.^^li^5rtTof::o »bHfc:!H^^#i$ret^?ft*;^5 

9 5%JL^^±^/j^5 J: 3i^ltmM?)fL^3gAb/^;6^b. 7 0 

o°cor^ST4 sBfrpm^ptfco mbnti^f^,^^. m 

U^Ltz<Dh. IMP a s^-C*0idEb?:£/!)5b8 0 Ot:T* 
5 0t ^ ?T o ;^Co 

[0 1 0 I] mhMc^i^m^^^'x. cxiKat^^m 

1 0. 81 C 00. nOi. 95F0. 05 -e^ $4-1. >:7 3^Sit I 
(104) /I (0 0 3) . FWHM (0 0 3) , FW 

HM (10 4) ^D^^{ffii|iil:t:FWHM (0 0 3) /FW 
HM (104) /j^TtB^ 1 i-^i"1t"Tfc5C,!:;6U:>;6^o 
fzo ^/c, HufSL i I . 05 N i 0. 81 C oo. 1 7 Oi . 95 Fo. 05 
i^^(OD 5 O^mbl^Dia^Tlfi* 2 J^^-To 
[01021 It btl/cL i 1 . 05 N i 0 81 C oo. 17 Oi. 95 

mmxmi&hfzm i [C7j^^?]mm^^mmr.d^mmi:U 

[0 10 3] [^Jfe0ijl 1] N i 0.83 Coo 17 (OH) 

1 /LC0SgB^-^>';tf:x7K?§?Sl:iMn : (Ni+Co) CD 
^/Wtbii^O. 0 2 : I t^J:hXo{:^'7^Wc^^tio Z^U^ 

3 mo 1 /LcoTkitfb-^ ^ y '>i^7kr§^S^itSTLTrm 
4 0~6 ort::i^1^LTjt#L/^;^^ibffiSt6^t^Rj£$ii: 
/Co nh^t:.^mfO\^3mo 1 / L (DTKgfft !J ^ AtK 
^i^SS-L i : (Ni+Co-fMn) CO^/l^l:U^^ I . 0 

2 : 1 t/j:5J:5i-ffiTL. +:5j^t::r^^L/c?^. mMti . 
^:^^^To/c. #ibixyt^t:it^fe^g^*iig;^^9 5%&.±.!^ 

4 8P*P.W»L/c. ^blxfci^l^ct^^. S§*^j)S^^A 

1 MP a s ^-C^)D1±L7^^;6^^ 8 0 0 "C-C 5 B^PbI^P^ 

[0 10 4] »ibtL/c:^;5fe4^tC0l/>T. CuKa^^ffl 

0. 81 C GO .i7Mno. 02Oz "CS^tL. t'—i^^^^^tl 

(104) / I (003) . FWHM (0 0 3) . FW 
HM (10 4) RXI^m^MitFV^HM (0 0 3) /FW 

HM (104) t^Tm^i\':.ffk'ri$:vh^:Ltf)^t)f)-'o 

tz.o ^ tz . HU tfi L i N io.8iCoo.i7M,no.0202 
[0105] Wbfltz.L i N i 0. 81 C GO. nMno. 02O 

2 m^^iE^mmtLxm^tzi^ii^. ^^^ji ^i^^t 
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[0 10 6] l^mmi 2] N io.83C oo. 17 (OH) 

r^\y^^^M.tmyf^^m'Ji^^J^t^B:A \ :Mn: 
(N i + C o ) (D-^;l/tt;^^ 0. 02:0. 02:0. 0 
3 : 1 c^^^c^^ct 9t«13mo 1 / L(Omm'^ yi:f ^^^^ 
t^^iiC^ii-fctitOjC. 3mo 1 /LOTlcg^^^t:-^ h y 
7k?§'^^JlSTLT?Ui£4 0-6 0°C\Zimi^xmWl.^J: 

10 (N i +Co+Mn+A 1 +B) tO^/t-tb^i^l. 02: 
1 t>j:5J:9t-3mo l/LcD7X®^{t:y^'>i^7K^^iS^ 

' ±<b?i5i 9(::bTffi:j$L/c:^. IMP a s *T-^P1EL 
8 0 O°C'e5 0^rp1;^Pf\^SIrtTofCo 
[0 10 7] nbrifz±}S.mc-D\,^X . CuKa^^^ 
V^fc«&5l^X»[e]ST^*ifeLfct a^/S^L i N i 
20 0. 77 C o 0. 1 eMno. 03 A 1 0. 02 Bo, 0 2 O2 XM^fl. t\ 
-^^^iStbl (104) / I (003) , FWHM (0 
0 3) , FWHM (10 4) Rl^^im^ltFWHM (0 
03) /FWHM (104) i!)^TmmiiZ7r^-ti&Xh^ 
:i t^^io^^-otz^ ^ /c. tulBL iNio.77Coo.i6Mn 
0 03A I0.02B0.02O2 fe^^c^DS 02^U^ltaS?*^T 

[0108] %ib^tzL iNio.77Coo.i6M 11 0.03A 

io,o2Bo 0202 n^^^mii^^wt Lxm^^tz^j.^^ 
mmm 1 1 ^^mxmmLtzm i \^7sk-r^mm^-^mm=^ 

30 7^^mm^m^^LXtZa 

[0 10 9] mMmi 3] N i 0.83 Coo. 17 (OH) 

L i : B : A 1 : Mn : (N i + C o) (D'eji-itf)^ 1 . 
05:0. 02:0. 02:0. 03:0. 95t?i5 

LT?^^4 0-6 o''c{z^<n\^xmwL^jii)^ hmmmz 

Rl^C^^'tfZo nbntz^fi^m^s Li : (Ni+Co + 

+^(-?^'^Lfc^. mm^m^notzo mhtitz^mm 
^mmmi^^^ 9 5 %j^± t 5 j: ? t-B$^m«?r»A u 

^#J§r. It«^^rL^?fALg^^itif;^^9 5%i^±^?i^5 
J: 9t;::bT{^l$L/c^. 1 MP a s ^Xrj[}D]±L?i;6^^^, 8 

[0 1 10] i#e>tb^c^^#^|;:ioV^T. CuKct^:^ffl 

\^^tzn^xm\^tn^mmi.fzt im^^L ii.obn 

50 io.75Coo.15Mno.03Alo.02Bo.02Fo.05O2 
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t^-^^^Sthl (104) /I (0 0 3) , FW 
HM (0 0 3) . FWHM (10 4) &t/^»iitFW 
HM (0 0 3) /FWHM (10 4) ;6>TI5* 1 l-^-t- 
ffiTr ^ ^ t :^^t);^^ofCo ^/c, RUffiL i 1 05N i 0. 75 
Coo.t5Mno.03Alo.02Fo.050r 9 5©5fecOD 5 OS. 

[0111] ^^tLfciL ii.o5Nio.75Coo.i5Mn 

0 0 3 A I 0, 02 Fo 0 5Oi. 9 5fe'^^^jEffii^4-^gt LTfflVN 

[0 1 12] [thgcf^iJl] N i 0 83 C 00,17 (OH) 2 

;U^-r>A^$rAl : (Ni+Co) (D^;V\t-b^O, 0 
1 : 1 ^/^5ct 9t-lmo \ / l^mmtr M.lk 

'>i^,7K?g?(5^^aTLT?^lt4 0-6 or(:;f^i^Lr}tjf 
L fj: i)- h ifip^^ l:: S/£ $ . ^ ffi ^ir tKB* ft T ;b ^ :^ A 

i : (N i + C o + A 1 ) CD-^-zHk^a^ 1 . 0 2 \ \ t^l 

1 0%1^±1 5%J;^T^^^5J: 9t^^^M«it^fe0$l 0 
L^AL;^^;a^b. 8 0 O°C^:D^^^g-C50#rpm^S^^To 

[0 113] ^tbtl.fc^)3Sc'-fe^-OV^-r. CuKa^^ffl 
l^yc^^5)*X^[e]tff^^S5L-yt<^ ffl;5St;6^^L i N i 

0.82 Coo.i7Alo.oi 02 -rr^^ti^ t:''--^^il^J:h: I 

( 1 0 4) / I (0 0 3) . FWHM (0 0 3) \ FW 
HM (10 4) ^I>^i|^«it'Sl:tFWHM (0 0 3) /FW 
HM (10 4) ;6^TfS^l {-^-fiitTfc^ ' i;^»^^t>^^o 
fCo ^/c^ SutfiL i N i 0 82 C o 0. 1 7 A 1 0. 01 O2 fej 
^(?3D5 0^t/lt*j5fI^Tte^2tc:^i-, 

[0114] #i^ixfcL i N i 0. 82 C 00 17 A 1 0. 01 
Oz'a^^IES^if^g^ LTJ^^^f-l^^. ^ffij^Jl tl^ 

[0 115] [J:l:$5f?'j2] Nio.83Coo.i7 (OH) 2 

Jxt^A \ : (Ni+Co) (D^J\y\ti)^0. 0 
1 : 1 tfl^X.O\Z,ljno 1 /Lc7)5gKr/l^5:::^'>i^*: 

A7k?§t^^?iTLT?aS4 0- 6 O^CtCf^jtLXjtl^ 
L f)^ h ^ -it. ^m^AmtTjl^ ^^^-A 

i : (N i + C o + A 1 ) (D^;iy]t^^ 1 . 0 2:1^^^ 

1 0%i^±l 5%J^T<^:?^^5J:9(-T/i-::^V<!rK*(7:)?^ 

[0 116] mh^fz.^J$.mz-D\^^X. CuKa,^^ffl 



(II) #3^2 0 0 0- 1 9 5 5 1 4 
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0.82 Co0.t7Al0.01 O2 T^^tl.. t^-^^Slthb I 

(104) /I (0 0 3) , FWHM (0 0 3) . FW 
HM (10 4) :S:r>*^»StbFWHM (0 0 3) /FW 

HM (10 4) ;^^Tte^ 1 (-^i'fS'Cfc^^ ^^^^J^^o 
/Co ^/c, mllSL i N io.8 2 C 00. 17A lo 01 O2 ^ 

[01 17] ^ibtL/t L i N i 0. 82 C 00. 1 7 A 1 0. 01 

[01 18] litems} N io.83Coo. 17 (OH) 2 
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